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(54) [9si»o««:] m»^^m 



(57) [gifitj] I , , H 

[^SEl RiSSfift 1 «. JUffiSJ^^ H 9 tC<fc 0 

4;T :?'ar. h 2 0 . 2 1 J: Oi)£StC)Ct;DfcA# 2 

19. f i.^Ty^'az:..^ h2 0. 2 U*. -fe^-lf^^a 
-:/7. 8tcHSSn/c^3tJ*S2 3. 2 4fcJ:03^J$ 

9 a 1 9 b t©+B>(t^(i:^ri^^:*'-f h'-rs*' 

mE^mm. n ^ jn 9 a ^ ^m-r-s 3 -( ;i'3:«Fgi5 




CO 0 0 1 3 
[0002] 

C 0 0 0 3 ] C©a©ti£*<D®fii3teaif-©— FJt lx 
^$5388 6 3-3072 1 -^^jlKtC J; f) pg^S n/cSS 

C 0 0 0 4 ] ^ L-C> iJI®|gSO*f->; i'T V VU. 
[0005] 



(2) ^13^8-2 5445 2 

2 

- :/{c@^-r S ^© « ^ -5 * ^ tc i 3 ;U i US i © 

ta>pt^<4:^r«a*3i2 > 9^ - y ©igsi):/^!^*^ 
fi[:fr*rfij*^6-rtifc*(6i(cJi«j-r^)JS^*s&-5. c©ck 

10 5CCrJ-rjUi®5i©^|?t^fi:^r6]i-fe>-9-3'^-:7'© 

[0006] ^©fc». iJe*©J6SfcS;9J^»g{c*jt>t: 
fflAZJ:gB#icS3-Y;L'i?ast©ffi>Pt^fir:)J[6l*s-fe 

>1^f^*-y©fi«(:^f|SIt-S!c^2,J:^^cM^iS. f 
6 ft t J; 0 cc b w n 6 r . ^©il«f^*3!i5M@ir 

[0 00 7] $Jfc. im^mf\:fiv^7'jf(D'^nA)\' 
20 RC)ffi8E©m#{ig4 1 o^oiSM-r i,'£^ti^h^tc 

to. ^■r©n-^>n-Rc;ii5©ix^(4Siiis*^ST-r-&s 

[0 00 8] ^Cr. *^HJ«J:iefflg;£^j^L'fctg«l 
[0009] 

S6SS'J^^giC*jt,ir, BfriBJtoJSIiRO'f-j'^T-;':?*© 
J^5 <!: n jl. i ©ti>pf i WIB-fe >1f 5^ * - :/© 

[0 0 1 0 ] ^fc. iS*J12©^B^«. SfriB^W" F«S« 
tl3!>:««:^W6n}ri:C<t5r!^iit<fr&^>©TS)i. iLlc. 

40 ■r-sc:i>&!t$8!(i-rsfe©-t?*s„ 

[0 0 1 1 ] 

[f'Pffi] ±f5i«5i?^l©^i««Cctn«. v^Z-r Fm«fCck 
0 *n«SRi>' f d7 T :/©Ja5 1 n ;U i ©tB5*^{4 

C<!:*3-Ctf-5©-r, ms^'mJ\^v^7v:f(DzxA)\,t. 

[0012] t/c. m^m2<Dmmcjp.ti\i, *v f^ 

CC^l:f ^><^-ri,^.5.©f , MJiSX«b- i'T 7*©fil5 
50 i3-<;U<!:©^{i7?|S)^ii;g;!7-Y FT-2>ci*3-c^^. 
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[00 13] 

-X4A, 4Bi. iigA«5i. i^ffliJ-7x4-^-jl/K6 
coo 1 4 ] — >tt©i2>1^5^j.-:/7. 8«jfei*<DeS*l 

B$K«-9-;i<-hSl 1. 1 2*3t.'*iLTtgSij-r-SCt 

[00 15] ^— ^i'ZttRfSttO^-t^^i'^ttl 
3©^ffim?rMS|5W 14. 15 KJ: f)&1MuycffiH« 
^icrj:-oXi$<0. ^->'>i'2i^cDiRJftSl 6«c#A3 

i>, ^e.(c. ffiiB^i^fcjR^i 6{c«, nm\^fcum 

[0016] ±tBS£Ae5 S£AffliMic±S£WiB'g 
(H/T^lf-r) {C3ii|S3n-57 7>i75 a=SrWL> ijSAlf 
5(Df6^«'5r-i/>i/2(D^W 1 4iS:Raur-5^— > 
>i/2©rtg|5{Cj[imLrC^^. S£A(iJv::.!fN-;Uh-6 
_h8SiiJ}0S'^O-X4AKgiKg@S3n, TSEWJ-tz 

^. 

[0017] SKmfflilvj:-;i-.-;l. F 9«. IMmtfi^l^-^ 
^*-:?'7. 8cr>TM»K:gi^$n> T^ffliJ*i-^ci 40 
-X4B©±i^EjBiM{cS*l5ti-rt^-5„ SfEtB'&lO 
5*. ±8£ffli»*sSfeUiffliJv^;J->-;U F 9 ^mtm'S.t 

in. TfliffliJSSsi5i&i^--»^2©M8mi ssTmau-c 

>y 1 0 aim\-)hin-C\.^i>. 
[0018] ±ffiffli|<D'<n-X4 Ati. $ili:&ifii{c<*sie 
fti&«jg-C-fe>+>- 7, 8*^J^ai?i*5l^ai|Xlffi 

^mm.t^. ^<Dtc^. ^->'>i'2®Mg|5t^l 4iSS 50 
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AffliJv;:.*:-;U F 6 <»:©[fflK:a. «aA<»Jv;:-jf:-;l/ F 6 

[0019] c<D'^Bmm 1 7 «. -^^^gm 1 4 CC 

7 a t> «IS©5£t± 1 7 a ©ffe^Hictil^sn-CiifeAffll 
v-;^-;UF6(cS^$nfc^Mi''-/i':7^Al 7b t 

1 7{c<fc»)lft::^ifi]tc:^E!j^tgcc3tJ#3nst<t«>tc. « 

[0 02 0] TS£ffliJ©'<a -X4 B >b±Si±WLm 

•:fl , 8*i?S05gS>.SC»«jRMLfclS^. -fe>-!^^*- 
:/7. 8©*^:^(^iIO{*ffi?:KiR-r-l>. ^d^tdih. 
lyl^^2<omL2. c is£miS|vj:.^-jl.F9 i©ra{C 
ii£Affl'J-7-«i->-;l' F 9 Ui^j:C»<fc ^ tcfi^J^-r S 

[0 02 1 ] C©|!S!gtS« 1 8 «. ±i2Keig*S1« 1 7 t 
|l]«(C-^:<|S^mt 1 5 (C@^ 3 tlffeSS^i-r- 2 
F^{c5I|S-r-Sffiii©3tft 1 8 a i > a^©3tti 18a© 

is^^mimm.^\vcmm\-y^-ir^--)\' f9 tcifs^snfe 

^5<''^-t'77Al 8biJ:0iiS. St^r. eSmWJv 
F 9{*. F;5»«« 1 8 {C<fc i^ttT^I^tC^iljBltt 
K^^^^ti-Siifcfc, ^]^|tn-x©^lft^:«*lJ3n*. 
[002 2 ] 19 BJIDJIS^^ F-C. Sl^m^^^A;'? 
Sn-5ffl!E3^';H 9at?151 9 b <h5r>Pfr6j3-ti'/c|| 
MSev U ^ Y F <!: |gS23:»|§?:^T^.^R!c-e* 9 . 
— )!t©H2>i^g^:a-:7'7. 8©BSipragBratc^we.nr 

l^i. 2 OliiffiiJt*-:; d'T -:/-?'^::.-^ F-C. ■fe>-!J-5^ 

^-:^7. 8©ti$s(i:i6Dfc*lffiM-^*a:^J-r^-fe>-t*- 
n^jU2 0 SitmBI 0 b <!:;£>l*|aJ3-Brfcfi'i'T? :7* 
=&Wr-5.^^*0. ±fBi]DJ§S:3.-=- f F 1 9j:0±SS 

[0 02 3] zwx-rmMyz'j v:fo.z.v \--c, 

•b>1J-3-f^U2 1 a tm^2 1 b t^1tt\S]:$i±tc\:^ y 

f 5, F 2 0 . 2 U*. ^tmm^ U 
>^ F<b|5l«^j:1iE!E-C*0> M16S:x^-.' F 1 9{Cj:«)Jn 
^S3t^/c■fe>•t^5^^-:/7, 8©^{4{CIc;t;/c-fe>1f n 
-TJUEOa. 2 1a<!:a52 0b. 2 1 b i©tB^Pt^{4 

[0024] S/c. JnlSS:!--:' F 1 9. f yi'T^:/ 
a^vh20. 2 UJ. ^j^-rSJrOKiSt^itcj&fiSlSn 
/£:rJ>f;H9a, 20a. 21a<«:. n-^jH 9 a. 2 
0 a, 2 1 artiCjf A3i^:'t;^tt©58Sl 9 b. 2 0 
b, 2 1 b «k^W^S«fiSr*0. ■fe>1>-5^*-:?'7 , 
8©JiaijfcJ:0=i-/^H 9 a. 20a. 2 1a<!;S^51 

9b, 20b, 21b ^mm&sAimt-t^^ -5 K% 



(4D 

5 

[0 02 5] SSSH-S'IB*. JJa^RR{C%-2,Mfi^Stt 1 

lie© (H^lf-r) *^6«*&$ti/c»M^tt?jfeA«5 
J:»^±5£ffliJ©'^C3-X4A*jlorv-i^-;l' F 6CCM 

>-9-^a-:/7. Sl^iCifeAT-S, -eLT, l2>-9-9^a 10 

mffl'J©'<o-X4 B^riio-rssme l O J; otmie 
[0 0261 c©j:5{c. i^-r-s-fe>-;?-^*-:/7. 

7. SOSSAffliJiSStiiM-CSW^an^siG, cnjcjro 
±mm<D f 5. T h 2 0 ©tti^'jft-^ t TSiEffl"! 

CDf 5'T :;^aj^ h 2 1 oai:'3ft^it?Hfi^a^d5 
$>ht>tl?>, 20 
[0 027] 5{CiigAffi'J<!:^tt»ii©fifflM*5a£ 

2 0.21 immic^nr^^nm 3 . 2 4©«fiS4 

[0 028] S5:J#e2 3 . 2 4*5|^- 

'^r7-*s2<B^oiHS3*irua„ i^a. §3:r^«2 3. 2 30 

[0 0 2 9] — TS'O^Jt^ 2 3 (*-fe>-!fg' 7 cell 
ffi:^(D3mffi2 4t3:-fe>1f5^ji-7'8CC@^$ 

7. 8*sifil3nS/£:fc©»ji?L2 3a. 2 4a*i^^ 
StirtjO. Sji?L2 3a. 2 4 a{C^fil3^a/c-fe>■t^ 
[0 0 3 0 ] -ett:, jwgga--? h 1 9. f s^i'Tf 

h2 0. 2 1©3-f;H9a, 2 0 a, 21a 40 

imi^<D=i^)i^u^2 5(,cmm^ti. 

2 5 y 2 6 ©iNffef+lf fcj: 2 3 © 

K#SB2 3 cac;^^S2 4©aS{f^a52 4 b {C@S$*x 
?>= 1S5 1 9 b . 2 0b. 21b «#«©JS53t 

}tgi5«2 7 tcH^an, ^ssE^}#a5«2 7 «ax#^i> 

2 8 ©sKi!){^W(CJ: 03a$ffi2 3 ©BJ«gS2 3 
4©aZ#g|52 4 ctcHssn-s.. 

[0 03 1 ] SJralSH. f T ill^CCi^^ 5 

n/c3'f;H9a. 2 0a. 2 1 arttcif t'i©?^^ 1 9 
b. 2 0 b. 2 I hi)mX$infc^m-CS,ZfcA, MpL 50 
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f,t±m^mt 2 5. 2 7 diMi ^ ft:«!ig-cgz 0 ft 6 n 
ros-^i. -fe>tc?-:z-:r7. 8©!i«i:^isii— gc-a- 

-&0 C©ti^, a-r^Uga, 2 0a. 2 1aifia51 
9b, 20b, 21b t<DmMfiLmimiii-rhX 
l\ =i-fJH9a, 2 0 a. 2 1 artSSC^^ 1 9 b , 
2 0 b, 2 1 b3&5^M-r5*J^n*^4>-5o 
[0 03 2] "tcytcsb, :^mMmTit. 3 >r^H 9 a , 
20a. 21aiMS19b. 20b. 21b«!:©tBJt. 

^{4:&rsj<hH2>-9-g^a-7'7. 8©Jiifi:^rfiji^— g:3 

1 9©g*mgg{cg:w^n-cos„ 

[ 0 0 3 3 ] a 3 icmnmsLUiJ ^ mm2 9 ©jroii 

H^:^-r„ CC-C. MSSt/*'-/ K«1«2 9©^fi£{C 
■oc^-ClftBJ^S. FIS«2 9«. WBl Q\>^^n 
■nm€%nm^2 7*i=i-fJH 9a*3tJt-r-53^;V 
3mSPW 2 5 F«3{CllXffl 3 ntiM^ 3 0 k: cfc 9 llii:^fpIKJi 

taiTiJ, F^«2 9i05amiSfc^wi^nrc^€>o 
-c. MgS©SK5i 9 b©^i4:&|oi%Kg§-fe>i>-?^- 
:/7, 8©Jg«;^|Sli-S(c-ri.J:^{c*V Ft?lr.Siit 

ij^ vmm2 9 *»iHssi)3iimc^w^cfc») 

[0 034] :=i'<)V%nW^2 5 git^CCj^^^nr 
*sO. F^gPCCJiSl 9 b*s»A$n-5)4'^glJ2 5 a*^^ 
i:t6*iri»6„ a/t, 3-f;i'S:»gi51=^2 5i3:. — 
MC3-<JH 9 a35S^ll3nrc3^jL'^[ia52 5 b€rW 

0. fMffiijtcttSi^s 2 3 x« 2 4 icm&^ti^mmu 

2 5 c3!>S^We.nrt>S, -eur, H^g|52 5 c{Ctt, 
IS{f=t4^i>2 8*^Jfii5tl.Sfc*©7L2 5 dA^Mii^nr 

[0 035] C©@Sg|52 5 c ©F«3g|5CC«, #^3 0 ifi 

>m^m>ms^2 5 e i> ftk^3 o©ifi^*R§±-r^ 

>i^t^©:f F 3 1 ^»s4g^f-5«e)*aDgP2 5 f 

nri^^o ttg3 0 astticBfiSsn/c; :^t^t v > 

i^r&O. 51-JSiiWS|i3g|52 5 e^icm^brcimT^ -j 
F3 UCjIJJf^tlS. ^LT. 1*^3 0©F«3SJCtt. !S 
S^^fSB** 2 7 ©$tSgl5^ 2 7a d^Jfttg^EtcK^^ 5 
?L3 0 a*5Jg^3nriiS. ^(Dtcib. mG^m^2 
7«. 5fe^g|5^2 7a*#S3 0©?L3 0art(CjfA3 

[0 036] ij/c, *3lte«^t:-«. #S3 o*i>;^r-^ 
T';>i^J:«)!a.5fci*. l2>i?-9^a-:/7. 8©jg«j:;fr 
1^ i fiSB^^^gPt^ 2 7 ©^{4*|S] ?:-gt 3 -5 1 Jt^c, 
SaS5J^gB*t2 7©5tJSSI55J2 7 a*i-fe>1^5=-^-7' 
7. 8©tiati:^r|filK;(A-X{C^{i-C^?,J:^JC;*/^ F 

[0 037] 2 7 W. ^-nW v'^iC^lSi.^ la 

/clSSl 9b*S|^-rSi«^2 7b^&WL. C©i^^ 
gP2 7 b©^«BK«A^tt«CS5E£3^/c±ia5^a5^2 
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#*y2 6*i»ii3tiS:'fca>©?L2 7 d^sMiiSnrii 
^= 

[00 3 8] Sfli53t^Sm2 7». 5fe^SB^2 7aCDO 
WlSaS^tCjae 1 9 b <D«lim=km±-ri>tcli><Oi- yb3 
23!>S!6S^-r5fcJs&CD*JiaDSP2 7 e^WO. h3 2 
B^ -J -> + 3 3 $:/M> r?«5 1 9 b ^m^jJ^t^hWE. b 

xmf^rii. -eur. =i-r;u^j#gm2 5cdh^si52 5 lo 

tx-SiittC, JS53£^g|i|5t2 7 000^312 7 c^iK-W^ 
v>2 6(DiSS«>ffW{c<fc03^J^2 4fc@S3tvS<t> 65 
519b li?l53t»gPtt2 7{c3£HF$n/ct^S6cr,S S =i 
-r>'l'3?:^3Pl!*2 5 0tti^§152 5 afCjfASn. rJ-fJH 

[0039] S 65C. fi853a^a5«2 7»5fe^^2 7 

^3 OK:j:Ott^rai (Y::&i6i) tcmi&pItfetcfAjiiSti 

[0 04 0] -e<DfcJi?), JpJggjL:^-:, h 1 9<7>S3-^jl. 
1 9aSc;?l51 9 b€:S:J*«2 3. 2 4 {CKO^^W* 
1^. #3-<;H 9 a©^iil51 9 b ©Wi^^J-lS: L 

51 9 b <!:©tl>prfig*5iEfilCCfi[S^to3n. ttS'IBSK: 
3>f;H9a<!:?1519b tm%mmm<Dt SSSK 

[0 04 1 ] COi^ecn-f'jH 9a6Di{{^{4g<t®5 30 
1 9 b©m#(4gi*iiEfil(c^«3ti^fc*> 

H 9{c<tf3|gi!j$ti^-fe>-»f^^-:/7. BOJD 
JS:^r6] (igsii:^i&i) *i±iB;(?>r K^^2 9(cj;i3*V K 
sn-sciK&o, H2>ifg^ 7. 8 (Dfgsii:^i6]*s 
Y^^rfiji-ScTSo -rtc*)^, K^flt 2 sector 

3-f;H9a<i:?S519b icOtiSPt^fiCD-m^^ESihS 
ti^tcib, -fe^it^^-:/?. 8fitiKi^rinl*5g3^;l 

1 9 a iiSE 1 9 b <t ©aK^fitgcD-Tti^K J; 0 -Ttii 
C<t3!)SM<, fs'i'Ti'r'':!^-;. F2 0, 2 1©n-<Jl/ 

2 0 a, 2 1 a <t6a>52 0 b. 2 1 b i®+B>Ff^fi[:^|6l 40 

[ 0 0 4 2 ] iJt ot:> Sfefiit«>jB${c{i. ±iB**-f 
2Q<r>fJH KS6me:<J:f3#3'<>»H 9aiil51 9b t 

t. t^»i'r-.;:/a^v h2 0. 2 \ (Da A )120 a.. 
2 1aii®E2 0b. 2\hii<omtmL-fi\p\ti}'i^'J 
|5l— :^|S3iAj:i3. ^a^-jl/l 9 a. 2 0 a, 2 1 a iB8 
519 b, 2 0 b, 2 1 b <t©Jg&b!)^P;5±3n5„ L*> 
SfeStt(Cj;b«^L/i:-b>1^5^a.-:/7. 8<D^(44J: 
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•3— ®liS«f)-5C<i:*sr^5. 

[0 04 3 ] H4B-fe>-y?-^-^7. SHlHSSnS 
B!)©g3^«2 3. 2 4«r*-r. @Sfr®§SJ^S2 
3. 2 4B. itj^SS 5^/t-Lr-^t:{caie3nft:l tJt 
©fi3 6 J:>3i^i-5. S^rc. aiSS3 5 «fi:^J^{C?^fi£$ 

37a-37dK:j:«5 &3t^S2 
3, 2 4<!:— «sfb$nrt»5. tE^oT. S3tJ^2 3 , 
2 4 ^Sc«l§P3 7 a ~ 3 7 d ^/r lyTtBmcMWJ 0 
^^CitCi^jf). IX#B#fc§Si^g|53 7 a~3 7 d*s^ 
»T 3 $ -CSC ^©tB*teM5r«}#-r S C i d^-C * ^ . 

[0 04 4] C©§Si^3 7a-3 7d». ^3 6 K 
->l*©^3 8. 3 9^^WSC<b{Cj:f3. S^S2 
3. 2 4FB^{C{4g-rS<fc5{a^fiSStlS, S/c. 
19a, 20a. 2 1 aRy^SSES 1 9 b. 20b, 21 
b«. h©*f4?>W:t{c<fct)S3tf#S2 3, 

2 4(CK?i3'f=tlt6n5fc*. aX#SP23b, 23cRi:/ 
lX'WgP2 4b, 24c (CB. ^JU hJ¥iIffl©?L2 3 d , 
2 4 d*i^g:$tlTt,»S. 

[0 04 5] 3f/c> ?«3 8. 3 9SK:«. 3t}tK2 3 . 

2 4p,gtc{4s-r-saite«3 5*ijfjsS3ti.?.. s^o-c. ^ 

nm.2 3moymm3 7 a., 37 b<b53^«2 4fflij©g 
!KgB3 7c, 3 7di©r^{*. aite«3 5{Cj:*PaiS$ 
tl-So -eur. ggEiKai53 7 a~3 7 dB, S3£^S2 
3. 2 4 3>5-fe>-y-5^3,-y7. SJcHSSn/cf^tcWtK 
^<Dfc^. ■b>V^=^--^7 , 8(C@^$nfc 
«3tJtte2 3, 2 4B, SgMg|J3 7a~3 7d*3WK 

[0046 ] ^mmms 7 a~3 7 dogss^a. s 

e^gB3 7 a~3 7 d©S3St/BfM©:^t3. 0 
^CCJ:09lS-5, oSO. #S^37a'-37d© 
imit. fiJIt. Uia, S3b(CJ;«3^$n-2./c*. 
«3 6©SJ¥tRC;»3 8, 3 9©g#:)^|fil©^gc. 
*ib*^x^Ci(ca;f3 :s©^ft^ci93£-r * C i 
#6= ^LT< #S^eiJ3 7 a~3 7 d«. 33#S2 

3. 2 4ra?:«}#Ts©tc^^ys?ia:?:wr*ifttc. 

^5:J#«2 3, 2 4*s-fe>-!^9^3L-y7. SJCHSSn 

[0 04 7]t^-3r, §Si^gP3 7 a~3 7 d{t. Hg 
H?I»39#«2 3. 2 4©ffl>l*fig?:«*IJ-e#. @mk\t 

a-37 d?:^Wr-r5Ct*5r#SJ:^«:. Sg^i^SPS 
7 a-3 7 d<Dgi^?^a*sS:S3n^)<J:-5tc-r-5. 
[0 048] CCr, ±lfi©J:5{C^fiN^a53 7 a~3 
7d*/M^T— »i3n/t3mS2 3. 2 4©BSJ«3f*W 
:^K:oCi-CiftHJ-r5. S4S(yfia5{t5t^S2 3. 2 

4©mY^f^ai©xg^^Kt-0t?*s„ ^r, rnAic^s 

ti*<fc^{C. ^3^fi2 3, 2 4*S*|gi52 5 a~2 5 
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7. 8K:@S3-ti-S. Hn%, ^^m2 3. 2 40Sffl?L 
2 3 a, 2 4 aKH2>1f5^*-:r7. 8 ?rif iiS-tf/c 
-fe^-y-J^a-r^T. 8(Oi^jg<i:Mji?L2 3 a. 2 4 

acDrts*?>^ffwrs, 

[0 04 9] C©J:^i{cSS3#«2 3. 2 4«-<*(Cg 

[0 0 5 0 ] :;i[6C, 0 5tC;^3tl-6J:^6C, 7 
a. 3 7 b?:- s;>'^•3^«'^>3^^C^)^S^)Xfl:*^fflLt: 
^WrS. ifel^-C. fl6<DSi^3 7c. 3 7d4^»fr 

^. ^©fc*, ^m23, 2 4W^c/^aL■r(,ifcas 
3. 2 4ii, mZicmSh^^^ic. s:t»K+B*t^KiDj 
[005 1]!^. •Sgm37 a-S 7 d (J. 3t}#«2 

3. 2 4(Dmmui&micm.sri>t^!ic. ::.-jj^xit^ 
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(54) OSCILLATING MEASURING DEVICE 



(57)Abstract: 

PURPOSE: To provide an oscillating measuring device 
that is constituted so as to smoothly perform each 
operation of a pickup and a vibro-exciter where a 
magnet and a coil are relative-displaceably combined 
together. 

CONSTITUTION: A mass flow meter 1 makes a fluid 
pass through two sensor tubes 7 and 8 being vibrated 
by a vibro-exciter unit 19. and detects Coriolis effect 
in a size conformed to a flow rate, namely, a time 

difference by means of pickup units 20 and 21. This ^ t*x i7b - ^ 

vibro-exciter unit 19 and the pickup units 20 and 21 ^ ' '^^v,-^^*^ 

are all supported by respective support plates 23 and 
24 locked to the sensor tubes 7 and 8. A guide 
mechanism guiding a relative displacement direction 
between a coil 19a and a magnet 19b is installed in 
each vibro-exciter of the unit 19. A magnet support 
member supporting the magnet 19b is borne by a 
bearing housed in a coil support member supporting 
the coil 19a free of slide motion in the axial direction. 
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